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@ Multiple-disc type filter with extensible support.

® A multiple-disk type filter including a stack of filter disks
disposedin a housing and an extensible support for the stack
of filter disks, the extensible support including first and
second base elements and a multiplicity of rod members
joining the first and second base elements in sliding
relationship, a first plurality of the rod members being
fixedly attached to the first base element and being arranged
for siidable supporting engagement with the second base
element and a second plurality of the rod members being
fixedly ettached to the second base element and being
arranged for slidable supporting engagement with the first
base element. ’
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FIELD OF THE INVENTION
The pfesent invention relates to filters and
particularly to multiple-disc type filters useful 1n filtering

particles from water and in many other applications.

BACKGROUND OF THE 1NVENTION

Multiple-disc type filters generally include a housing
in which the filter body within the housing 1s in the form of &
stack of like, centrally-apertured, filter dises having grooved
side faces defining filtering channels between the aajacent discs
in the stack, In some applications of sueh filters, the outer
face of the stack of filter discs constitﬁtes the upstream side
of the filter, in which case the fluid being filtered passes from
the outer face to the inner face of the stack. In other
applications of such filters, the inner face of the stack
constitutes the upstream side of the filter, 1in which case the
fluid being filtered passes ffom the inner to the outer face
through the filter stack.

Multiple-~disc type filters have a number of advantages
over other known types of filters, for example, the cylindrical-
Screen type filter. The multiple-disc filter has a larger
capacity éor.removing and retaining dirt particles, since these
may be retained also between the -side faces of the discs, 1n
addition' to beiﬁg retained on the upstream surface as in the

cylindrical-screen type filter. Another advantage in the
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multiple~disc tilter is that it is not as easlly rupturedoalgétzas

screen type and therefore there is less danger that because of a
mal function, unfiltered water may pass through and clog
sprinklers or other devices downstream of the filter. The latter
advantage 1is particularly important in self—cleaning» filters
wherein the upstream face of the filéer is cleaned by a cleaning
nozzle which, in the case of a screen-type filter, may rupture
the screen by particles becoming wedged belLween the cleaning
nozzle and the filter screen.

The stack of discs in the multiplefdisc type filter has
hitherto been supported internally 5y a cylinder plerced with
holes so as to allow the fluid veing tiltered .to flow
therethrough. Since the stack is held in position by fastening
inembers -at each end; as for example by annular screws ‘which move
about threaded extensions of the cylinder at each end thereof,
the spreading of the -discs ftor cleaning can be a Laboridus
process. If it is desired not to remove the discs from the stack
for cleéuing, an in-line extension of the central cylinder is
required. Such extension adds to the .size and cost of the

equipment and is not practical tor non-in line systems.
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SUMMARY OF THE INVENTION .

The present invention relates to a novel fbrm of
support for the stack of discs in a multiple-disc type filter
which overcomes the disadvantages of the cylindricai kindA of
support. |

There 1s‘thus.provided in accordance with an embodiment
of the present invention, a multiple-disc type filter comprising
a stack of tilter disks disposed in a housing and an extensible
support for the stack of filter diské, the extensible support
including first and second base elements and a multiplicity of
rod members joining the first and second base elementé in sliding
relationship, a first plurality of the rod members being fixedly
attached to the first base element and being arranged for
slidable supporting engagement with the second base‘glement and a
second plurality of the rod members beihg fixedly attached to the
second basé element and being arranged for slidable supporting
engagement with the first base element.

" According to a preferred embodiment of the invention,
the base elements comprise first and second annuli Qisbosed
generally in parallel planes, each annulus being pierced
perpendicularly to the planes by a number of corresponding holes
such that a rod attached by one end to a hole in one annulus may
slide through the corresponding hole in the other annulus, a
plurality of rods in respect of each rod of which one end is
fixedly engaged in alternate holes in said first annulusAand the

other end 1is slidingly engaged with the corresponding hole in

3
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said ééébhd&hnnulus, and a plurality of rods in respect of each.
rod of uhich one end is fizedly engaged in alternate ‘holes 1in
said second annulus and the other end is slidingly engaged with
the corresponding hole in said first annulus, such that  the
annuli - may be moved either closer together or farther apart by
.means -pf;.bhg sliding engagement of each rod attached to onhe
annulus{:aﬁd passing thfough a corresponding hole in the other
annulus}-i: '

| Each annulus -preferably contains originally an even
number - ‘of holes, 3o that each such lee either has one of the
the rods tixedly insértéd therein or is ftrec to slidingly engage
a réd.'fixedly inserted into a corresponding hole in the other
annulus. It is preferébie for'the holes to be evenly spaced trom
each other. ‘ | .

It will be appréciated that if each annulus contains
six holes, then thréé rods will pass slidingiy through alternate
holes, and presuming that .the holes are equ1dlstanb, ‘and that the
‘annuli -are relatively close together, then the stack of filter
‘discs éill be supported symmétriéally by three rods tor all of
its‘lenéth, with the exception of the relatively short distance
separat}ng4§he_annuli: In similar circumstances, but with eight
holes, ;tgé{siack of filter discs will be supported -symmetrically
by four roqé for most of its length. -

',Aiﬁ is evident that because the 'stack of discs will be
suéportedxifor the greater part of its‘iength by a relatively
small 6umber of rdﬁs,A the access of the fluid to the inner

surface of the stack - regardless of whether this is upstream or
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down stream - is generally without interference. Moreover, the
flushing of accumulated particles from the filtration unit may be
carried out substantially without interference.

In a preferred.embodiment of the invention, the stack
support of the invention is used in situ with the rods short of
their fully extended position. The advantage of this arrangement
is that to wash the stack, the stack supporﬁ may be further
extended or even fully extended, so that the individual disks of
the stack may be spaced trom each other for rinsing, without
requiring their removal from the stack support, a feature which
is obviously not tound with the inextensible cylindrical type of

support.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present. -invention will be undefstood ~and
appreciated more fully trom the following detailed deseription
taken in conjunction with the drawings in which:

Fig. 1 is a perspective view of the stack support of
the invention; | '

Fig. 2 is a partially cut away side view i1llustration
of a filtration unit employing the stack support of Fig. 1;

_ Fig. 3A 1is .a -sectional illustration of a filter
employing the apparatus of the type shown in Figs. 1 and 2;

Fig. 35 is a side view illustration of the filter of .
Fig. 3A; | .

Figs. U4A and 4B are réspective sectional and pictorial
illustfations of ; filter which has approximately double the
capacity of the filter shoun in Fig. 3A; and | |
7 Fig. 5 ié a sectional view of a filter including the

support of the invention and a central egress tube.
DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Reference is now made to tig.v 1, which 1$ a simple
piétorial representation of the filter stack support of the
invention. A base element in the form of an annulus 10.has tour
lioles 12 in which are fixedly inseréed rods 13, and four holes 14
in whiéh are slidingly engaged rods 15, which in turn are tixedly

inserted into holes 16 in annulus 17. Annulus 17 also contains

6
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four holes 18 in which are slidingly engaged‘rods 3. 1t s
appreciated that any suitable number of rods may be emplqyed and
that the number of rods 13 need not be equal to thé- nﬁmber of
rods 15. o

Fig. 2 shows a filtration unit 20, employing a stack
Support 22, generally of the type described in connection with
Fig. 1. A stack of annular filter disks 24 is suppofyed on sﬁack
Support 22. Firgg.and Second end elements-zﬁ and 28 are rigidly
attached to the free ends of respective rods 13 and 15 for
‘retaining the fiiter disks on the support 22. Ln:operation,~f1uid
enters through aperture 29 and exits through the side of the
stack of filter discs, or alternatively fluid enters through the
Side and exits through aperture 29. 1t is noted that by pulling
end elements 26 and 28 apart, the base elements 10 andn 17 are
brought closer together and the axial distance available to the
Stack of disc elementy is increased, so that the individual d;sks
24 can be separated for rinsing and  flushing accumulated
particulate matter therefrom, without requiring their removal

from the support 22.

A preferred embodiment of a filter disk is described in
U.S. Patent Applicabiop 647,093, filed September 4, 1984, .of the
present inventor, the relevant disclosure of  which is
incorporated herein by reference.

Reference 1is now made to Figs. 3A and 3B which
illustrate a filter employing a riltgr support 22 of the type
described in connection with Figs. | and 2, The filter includes a

ge¢nerally bell-shaped housing 30, which is mounted on a mounting
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base 32 A llltration unit 20 of the type described in connection
with Fig. 2 is disposed within housing 30.

_ K central securing rod 34, having first and second
threaoeu*ends_35 and 37, is secured to base 32 at threaded end 35
by meansA'of 1nterna11y threaded nuts 36 and 38. A nut 40,
threaded et end 37, secures the filtration unit 20 onto Dbase
32 and - maintains the iiltration “unit in its unextended
orientabion‘ for filbering operationr An .additional nut HZ}A
secures housing 30 onto base 32.

In the illusfrated embodiment, base 32 defines a'liquid
inlet uu which communicates with the outer cylindrical surface of
the filtration unit and a 1iquid outlet 46 which communicates
with the-inner cylindrical surface ‘of the filtration unit. The
arrows<-appearing in Fig. 3A inoicate the flow of liquid through
the unit. It is appreciated that base 32 may readily be modified
to provide an oppositely direcbed flow or may be tormed with a
movable}baffle or baffles to permit selection of the direction of
flow. - B A

: Reference is now made to Figs. 4A and 4B which
111ustrate f. double cepacity filter employing the filtration
units of the type described hereinabove in connection with Fig.
2. In prlnciple,' two " units 50, . each genetally of the type -
: illustrated . ‘n Pigs. 3A and 3B are placed .end to end in
-communication with a common base 52. . A single rod 54, threaded
at both ends, traverses the entire unit and is operative in
cboperation .uiﬁn 'a# pair of threaded nuts 58 to ~secure the
1nd1v1dual housing elements 56 to base 52.

Filtration units 20 are mounted onto base 52 by means of

8
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a 'pair of compression springs 60 which are seated on the axial
inner facing surfaées of nuts 58 and on.the axially outer facing
surfaces of respective end members 62 of the filtration units 20.
Compression springs 60 also act to hold the filtration units 20
in thgir non-extended positions tor riltering operation."-'

It is a particular feature of the present invention
that the filtration wunits 20 are held in their non-extended
position under compression_aiso by action of the fluid pressure
inside the housing during operation-which provides a net axial
compressive fofce parallel to rod 54, forcing end members 62
together, during filtering operation. Since this axial force 1is
not present when the housing is not under pressure, 1t is
relatively easy to extend the filter support to its extended
orientation for cleaning.

Since the axial compressive force is a funetion of the
pressure difference across the stack of filter dises, an increase
in 1liquid pressure, which might otherwise cause lower quality
filtering due to pressurized fofcing of particles through the
filter to occur is balanced by increased pressure on the stack
of disecs, which acts to counteract this ten&enéy.

quid to be filtered enters the apparatus at a port 64
and passes through the stacks of filter dises from the outer
cylindrical surface inwardly to the central cavity defined by the
discs and out through an outlet port 66, in directions indicated
by the arrows appearing in Fig. 4A. Alternatively, an opposite or
selectable flow may be provided.

It 1is a particular feature of the present invention
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that ‘the use of the securing rod 54 provides a balancing of
forces produced by the liquid preésure within the  housing and
thus lowers the stréesses‘applied to the base member 52.

Refereﬁce ‘{8 now made to Fig. 5 which shows an
alternative embodiment of filter employing a filtration unit 70
of the type described in connection with Fig. 2. Here the
filtration unit 70"is'dis§osed over an elongate pipe 72 "having
apertures formed’ therein for ingress of filtered fluid. The
filtration unit 70° is “enclosed by a two part housing 74,
typically forméd ofiflberglass or a suitable plastic material and
which is formed:with a side inlet 76 for ingress of water to the ~
outside cylindricalAshrfade‘of the filtration unit 70. élongate
pipe 72 is mounted on a base 78 which is provided with an egress
conduit 79-for filtered fluid. It is appreciated that in this and
all other embodiment of the present in@ehtion jllustrated herein,
the indicated direction of flow of fluid therethrough may be
changed by suitable modification of the flow paths.

A nut 80 threadably attached to the top of pipe- 72
maintains the filtration unit 70 in its non-extended orientation
for filtering operation and secures the filtration unit 70 on
base 78 and on housing TH4. ‘Housing 74 may be opened at seam 84
for access to filtration unit 70.

' It will be appreciated by persons skilled in the art
that the present invention is not limited to what has been shown -
and described with particularity hereinabove. Hather the scope of

the present invention is defined only by the claims which follow:

10
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1. A multiple-disc type filter.cqmpfising:

a housing; ' |

a stack of filter disks'disposéd in said housing; and

an extensible support for said stack of filter disks,
including firsﬁ.'aﬁd second base elements and a multiplicity of
rod members joining the first and second base elements in sliding
relationshib,' é first plurality of the rod members being tixedly
attached to:‘fhé first base element and being arranged for
slidable supporting engagement with the second base element and a
secoﬁd pluraiity of the rod members being fixedly attached to the
secona- base element and being arranged for slidable supporting

engagement with the first base element.

2. . A filter according to claim 1 and wherein said base
elements -cdmprise first and second annuli disposed generally in
parallel planes, each annulus being pierced ﬁerpendicularly to
said planes by a number of corresponding holes such that a rod
member attéched' by one end to a hole in one annulus may slide
thrbuéh thé borrespondiﬁg hole in the other annulus, one end of
each ofn 'Said first plurality of rod members being fixedly
engaged in altérnate holes in said first annulus and slidingly
engaged with tﬁé corresponding hole in said second annulus, and
one end of each of-said‘second*plura}ity of rod members being
fixedly engégéd in alternate holes 'in said second annulus and

slidiﬁgly engaged 'with--the'cofresponding'hole in said first

1"
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annulus, such that the annuli may be moved either closer together
or farther apart by means of the sliding engagement of each rod
attached to one annulus and pessing through a corresponding hole

in the other annulus.

3. : A filtration unit for use in 3 multiple-disk type
filterAcomprising

.a stack of filter disks disposed in said housing; and

an extensiﬁle support for said stack of filter disks,
including first -and second base elements and a multiplicity of
rod members joiﬁing the first and second base elements in sliding
relationship, 8 first plurality of the rod members being tixedly
~attached to the first base element and being arranged for
sl@dable supporting engagement with the second base element and a
second plurality of the rod members being fixedly attached to the
second base ‘element and being arranged for slidable supporting -

engagement with the- first base element.

N, A filtration unit according to claim 1 and wherein said
base elements comprise first and second annuli disposed generally
Ain paré11el planes, each annulus being pierced perpendicularly to
said pianes . by a number of corresponding holes such that a rod
member attached by one end to a hole in one annulus may slide
through the correspondinéAﬁole in the other annulus, one end of
each of said . first"plurality of rod members being tixedly

engaged 1in alternate holes in said first annulus and slidingly

engaged with the corresponding hole in said second annulus, and

12
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one end of each of said second plurality of rod members bpeing
fixedly engaged 1in alternate holes in said second annulus and
slidingly engaged with the corresponding hole in said first
énnulus, such that the annuli may be moved either closer together
or farther apart by means of the sliding engagement of each rod
attached to one énnulus and passing.through a corresponding hole

in the other annulus.

5. A filtqr according to claim 1l and also comprising first
and second end members which are rigidly secured to the free ends

of said mulpipiicity ofkrods.

6. A filter according to claim % and also comprising a
central securing element operative to secure said first and

second end members in a fixed tightened orientation.

7. " A filter according to claim 5 and wherein said central
securing element is also operative to secure said housing over

said stack of filter disks.

8. A filter according to claim 5 and wherein said central
sebqring element is also operative to secure said filtration unit

in a non-extended operating orientation.

9. A filter according to claim 1 and also comprising a

base element defining a tluid inlet and a fluid outlet.

10. A filter comprising:

a base;

13
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first -and second housing covers associsted with said.
base; . N
first . -and --second stacks of filter disks disposed 1in
respective first .and-.second housing covers; .and
| an extensible support for each said stack of filter
disks, including first and second base -elements and a
multiplicity of rod members joining the first and second base
elements 1in sliding relationship, a first plurality of the rod:
members being ‘ffiediy attached to the first base element and
being aEranged for slidable supporting engageméﬁt with the second
base element and a second plurality of the rod members being
fixedly attached ‘to the sécond baée element and being 1arranged

for slidable subbortihg engagemént with the'firsi base element. ,w

11, A filter according to claim 10 and also comprising a
central securing element extending through both of said first and

second stacks and-joining said stacks to said base.

12. A filter according to claim 11 and wherein said central
securing element is also operative to secure said first and
second housing'éévefs over'séid first and second stacks and wifh'

respect to said base.

13. A filter. according to claim 11 and wherein said central
securing element is also operative to secure said first and

second stacks in non-extended operative orientations.

14, A filter according to claim 13 and also comprising

spring means separating said first and second housing covers from

14
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éaid first and second stacks, 01 94735

15, A ftiltration unit according to eclaim 3 and also
comprising first and second end members which are rigidly secured

to the free ends of said multiplicity of rods.,

16. A filtration unit according to claim 13 and also
comprisiﬁg 'a central securing element operative to secure said

first and second end members in a fixed tightened orientation.

15
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